VOL. 32 S—4

CHEMOTHERAPY 11

Sulbactam ¢ & #& S-lactamase NiF{LIER &
Nz ) CEAEAICKT 5B

BMHE -0 BT X

B - SR BT

WA A B S

Sulbactam(SBT )% ¢ g-lactamase inhibitor H{ERMF % #at L 72#&F, M L Hactam
HEWY & B HITER SR AN, BERISHT 2 T NE LN 2852 N TH ), —EHEH D%
ST H AN EHbh -7z, SBT3, Ic, 11, II(TEM) 35 Lt V(OXA) %Y g-lactamase %
3% ¢, la %Y g-lactamase #$EICFILT 2N T, L5 =1t cephem /—>T# % Cefoperazone
LAY Bk, P vulgaris, P. cepacia, B. fragilis, R K+ %% 12 E. coli, Klebstella, P. mirabilis
ZICtHheEE NS D, LA LIN(TEM) BEERICHT 2 NiE L /14, clavulanic  acid
(CVA) L 9g5v, 72 Ic ! Blactamase % ik ICEEET B Serratia FIZ3TL <4, CPZ»

& BIEEDHIERNRH HND,

SBT i3 25ug/ml LU EicB T E. coli »PBP % 1a, 3, 2 DligFIcs& 2, CPZ LA Abt

b RHBENERICIET L,

ZFERIFE IS 3 T B-lactam $1 4 Wy B it 14 B PR 40 B
B E7: bt tE#EHEIZ, B-lactamase TH B Z &L HHE 5
NTWpNT, £OXFE LT, p-lactamase IZKE %

FAEEKEBERET 5130, HW B B-lactamase inhibi-

tor * Bk O KA L A AbY LI HENEZ LN, §
12 Cloxacillin (MCIPC) & Ampicillin (ABPC) »&-&l
PERELEN TV B, ZHIZBFEENZIZED T %t
HHEISRE v,

19774, #I[E Reapine & CoLeV (3, AR E B WD
5CVA%#%RL, Zn»ABPCF riga - N1ER it
HHEICRTZ 2L A2 L, Amoxicillin (AMPC) &
ORRAEHPBEREEINO>DOH S, L1 LCVA IR
EulzoKiEe L THRELSNTED, BIfERO=H 5
EFA L L TORRIRES Tk v,

19784, *[E Encrisu % i3 penicillanic acid sulfone
T# % Sulbactam (SBT) # ABAKL 72, ZOWHEHIL
R IC f-lactam K& & B HER 2 3130, KEMS
LU Retic T ¢ b TESTA B-lactam MAEMHE &
WAAbEMEEBARROBERELTEETH 2, KR
2BV TR, ZhbDKER-lactamase i3 ¥ 2 %
AN, BHERH R LN B HIIE, BRICHNT 28
BIRENHER L DH, KABNTNECNIPEEL O, %
BEFL 72,

I. WHRELUHE

1. %

SBT, CVA, MCIPC, # ftr N-formimidoyl thie-
namycin (MK-0787) (321 zn, G774 —,
Beecham #f, BR¥EMB L FBEAMSD »L#tE5 &
nr,

2. WRREK

&M% Ta, Ic IIb, M (TEM), Nb 5506V
(OXA)%Y p-lactamase FE4EH & LT, E. cloacae NeK
39, P. vulgaris 33, P. mirabilis JY 10, E.coli CSH2
(RK 1), Klebsiella 42 5 L ¥ E. coli CSH 2 (RE45)
HERALE, =) L #E6EA (PBP) nifREic
I3, E.coliNIH] JC-2 & £ 1* S. aureus NIHJ JC-1
(209P) %{FRL 7,

3. pB-lactamase inhibitor N—BHE S ORRET

B-lactamase inhibitor N & RIEBEF IC X 5 —BFAY
PENE KETHE L, bbb &L EET
5 HOOMEIRTER SO MR & b, BT MR & &
AN S DAL BRI, BEE L THE2NDBED
ABPC (PCase 2 ) 7213 Cephaloridine (CER)(CE
PaseiZ) #MZ & HICHER % 205 7 BRI RN
LT, KEUDOIKGREENZAL %8R 2 - 72

ElESD TRETL 7., K3 Eosis & &L
<, Dixon plot TksH723,

4. pB-lactamase inhibitor AATLYHAYANE( LRI

%M g-lactamase inhibitor HANAEAYAEL (5



12 CHEMOTHERAPY

JUN. 1984

A AL )ORUE I3 F1sner12 42 ARG &, MarTiew®®

12 & 2 A AUk TRET L 72, A3 49100 B
£i7/0.1ml o g-lactamase A & 0.01M 1) > Bkzik
W (pH7.0) 121 ~10g/0.1mUz% 2 ) iziEn L 72
MAAl %<4 7 aF2—7HhTiitA L, 307C 504 )
U 72N EGENE (1a, Ic 212 CER, Z ooy PC-
ase U213 ABPC) 720015125 ¢, &51230C 3047
PIBOG X721, SR TFRERTENE TR S w7l 7+,
Macroiode % TllsE L 72, £-lactamase DK FFE I
inhibitor TR T ZFINZ %100 & L 72 B ) Hcfil
TFERLI,

%8 A A k@3, acrylamid 9.7 %, bisacrylamide
0.3%, amberite MB-1 1% » /5 #15ml |- pharma-
lite 1.9ml, glycerine 4ml 5 & UKk 9ml #h12 1%
1%, 155 LANIZ BZ8M5 5% L 22. 8mg/ml»ammonium
persulfate 0.3ml % fnz, 418 T L KRR LIS
ML TRz, kEEDMRIZIZ 0.04M (DL) aspara-
gic acid #, [&Mizi3 1M NaOH ##ia AtL, 30W
05T RkEN 2 1T) . FTLVERZ LY T EEE
B2 727%, TS B WM B-lactamase 0 L s AL
PN B BIEICI3EBIC, Tou A ) Bl b0k
Wizi&12 1,000~ 7,000 unit/ml o) 8-lactamase * 1
HIBEFT S~ 10 ] 270 HIZIET T 5, 200 Bl ik
it L Takkb 2 it A Z 4, 30W 1 BER—5% &1 Tikd)
AT 12, kB2 72 612, 0.1M ) > B4R (pH
7.0) 12D L 2t F 5 CEP (Glaxo 87/312) % m{#s
L, %% B-lactamase iGHEIZ & » TRET LA EN 2
T bxXR794 Fh 27Tzl 7z,

5. E.coli 5 L10S. aureus » PBP iz x{4 25 SBT

DB

SBT o PBP (2349 % #AIMELE Sprart? D fiiz
LTAT-72, T4 bblREOERS ZHRL, £
2Rz DiEND SBT 4412, 30C 105 MIFLERTE,
X% 52 1C-benzyl penicillin (¥C-PCG) #Miz, sar-
kosyl THIBIEIE % & A L, FMEZELTHRV:729 2,
SDS %Mz T100°C 2 srislngal T & A % sk X &,
acrylamide slab &5k A7z, s BLAEl %
LAz w72k, Kodak X-O mat 74 L4ic
EFHSE—80C 4 HEFNEL THEL 2L N TH B,
B-lactamase inhibitor (2 AN B, TN
2 121U PCG D44 5 &#H 7% < % 2D Tauto-
radiography |2 51T % Z DESGORESHE<> K35 ¢
L BHhERT S,

6. SBT & CPZO&&ITEA T THEE L 7214 il

2L BLFE

E. coli CSH2 (RE45) %7213 P. vulgaris 33 %
MIC hij#%» CPZ Hish % 7213 CPZ & SBTAHIHLET T,
L-98K T3 L 2% glutaric aldehyde TR %E L
ethanol THKT%, iso-amyl acetate i #k TERFR &
FREIT, B2/ T LEEL T, BLEANE
THHER S-450 TREEL 72, —BOWIC D TR,
min LR % &) 2% glutaric aldehyde & 2% osmic
acid T#E[E%E#% ethanol THKL, epoxy HilgIZ
L BGYIR #EY), uranium acetate X 8 TiLtat%,
B 35%@ %41 8iims: GEM 100B TE%L 72,

1. R’ ®
1. #%#ifB-lactamase inhibitor o Kiflio) ik
##i 8-lactamase inhibitor Ot % HYEE Iz 0T 3

Table 1 Affinities of A-lactamase-inhibitors to various A-lactamases

B-lactamase Ki (uM)
Mitsunasm &
Ricumoxn Source SBT CVA MCIPC MFIPC MK-0787
Y AMAGISHI
0.89 0.70
Ia CEPase E. cloacae NeK 39 78.3 496 X 10-3 X 10-* 0.14
Ic CEPase P. vulgaris 33 1.52 0.53 1.21 0.70 0.16
11 P. mirabilis JY 10 0.41 0.089 45.8 43.5 8.47
E. coli CSH2
111 PCase 1 Py 0.69 0.30 20.8 12.7 2.30
\'s Klebsiella 42 0.96 0.26 17.5 8.53 1.38
E. coli CSH2
ND
\ PCase I (RE45) 32.8 12.5 ND 4.13
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Fig. 1 Synergy of g-lactamase-inhibitors with cephaloridine to P. vuigaris 33
producing the type Ic g-lactamase (Liquid dilution method)
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Fig. 2 Permanent inactivation of the type Ic
B-lactamase by g-lactamase-inhibitors
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Cumulative sensitivity of 41 clinical isolates of
P, vulgaris to CPZ, SBT and their combination
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Fig. 6 Isoelectric focusing of tiie TEM-type
penicillinase pretreated with g-lactamase
-inhibitors
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Fig. 7 Cumulative sensitivity of 53 subclones of E. coli carrying
various R(bla) plasmids to ABPC, SBT and their combination

Inoculum size: one loopful of 10% cells/ml
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Fig. 8 Cumulative sensitivity of 53 subclones of E. coli carrying
various R(bla) plasmids ABPC, CVA and their combination
Inoculum size: one loopful of 10® cells/ml
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9 Cumulative sensitivity of 53 subclones of E. coli carrying
various R(bla) plasmids to ABPC, MFIPC and their combination
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Fig. 10 Cumulative sensitivity of 53 subclones of E. coli carrying
various R(bla) plasmids to CPZ, SBT and their combination
- Inoculum size: one loopful of 108 cells/ml
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Fig. 13 Permanent inactivation of the type IV
fA-lactamase by B-lactamase-inhibitors
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Fig. 14 Permanent inactivation of the type V
B-lactamase by g-lactamase-inhibitors
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Fig. 17 Scanning electronmicrographs of E. coli NIH] JC-2
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Fig. 18 Scanning electronmicrographs of E. coli NIH]JJC-2
carrying an R plasmid and grown with the combination

of SBT and CPZ
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SULBACTAM (SBT): PERMANENT INACTIVATION OF VARIOUS
TYPES OF B-LACTAMASES AND THE AFFINITY TO
PENICILLIN-BINDING PROTEINS IN BACTERIA.

TAKESHI YOKOTA, REIKO SEKIGUCHI, EIKO AzZUMA, and EIKO SuzukI
Department of Bacteriology, School of Medicine, Juntendo University

It was confirmed that g-lactamase-inhibitors that can manifest a synergy of antibacterial activities with g-
lactamase-susceptible g-lactams are limited to those possessing an activity of permanent inactivation of the
enzymes. Since sulbactam (SBT) inactivated the types of Ic, II, II(TEM), IV, and V(OXA) g-lactamases strongly
and the type Ia enzyme moderately, a combination of SBT with cefoperazone (CPZ) showed marked antibacterial
activities against P. vulgaris, P. cepacia, B. fragilis, E. coli carrying R (bla) plasmids, Klebsiella, and P. mirabilis.
The activity of SBT to inactivate the type III g-lactamase, however, was weaker than that of clavulanic acid (CVA)
in some extent. The combined drug exhibited some synergies to Serratia marcescens also, because of inac-
tivation of the type Ia enzyme.

SBT competed for penicillin-binding proteins of Escherichia coli and Staphylococcus aureus with more than
25 ug/ml, resulting in stronger cell-lysis if combined with CPZ.



